Immunoreactivities
of mammalian tachykinins have been widely demonstrated in the peripheral and central nervous systems (Ogawa et al. 1985; Leeman et al. 1991; Otsuka and Yoshioka, 1993) . Dalsgaard et al. (1985) reported the co-existence of substance P(SP) and neurokinin A (NKA)-like immunoreactivities in neurons of rat dorsal root ganglia (DRG) and the dorsal horn of the spinal cord. Recently, molecular cloning of cDNAs revealed three distinct types of tachykinin receptors, NK1, NK2 and NK3, that belong to the GTP binding protein-coupled receptor superfamily (Masu et al. 1987; Hershey and Krause, 1990; Shigemoto et al. 1990) . Electrophysiological studies demonstrated that NKA and neurokinin B (NKB) depolarized the neuronal membrane of sympathetic ganglia (Saria et al. 1985; Konishi et al. 1992) . Under voltage-clamp conditions, application of SP and NKA produced inward currents that underlie the tachykinin-induced depolarizations in neurons of the bullfrog DRG (Ishimatsu, 1994) . The purpose of the present study is to examine the receptor type for SP that produces the inward current in bullfrog DRG cells by using newly identified non-peptide antagonists (Snider et al. 1991; McLean et al. 1993; Watson and Girdlestone, 1994 relate with a particular type of currently classified NK1, NK2 or NK3 receptor (Konishi et al. 1992 ). The present study demonstrated that SP and NKA (3nM-1 ,aM) produced inward currents with similar potencies in bullfrog DRG neurons. In contrast, NKB did not induce a significant inward current even at a concentration of 1ƒÊM. The rank order of agonist potency indicates that an NKireceptor is responsible for the SPinduced inward current in primary afferent neurons. In support of this, CP-99, 994, a newly identified NK1-receptor antagonist (Snider et al. 1991; McLean et al. 1993; Watson and Girdlestone, 1994) , reduced the SP-induced inward current. However, further experiments are necessary to determine the type of tachykinin receptor in bullfrog DRG neurons, because the other NK1-receptor antagonist, CP-96, 345, did not inhibit the SP-induced inward current. Tachykinin is a putative transmitter peptide in primary sensory neurons which probably mediates the transmission of pain information (see Review Otsuka and Yoshioka, 1993) . SP enhances or depresses noxious responses in the substantia gelatinosa cells of the cat dorsal horn, by modifying both the release of a sensory transmitter and the excitability of the postsynaptic membrane (Henry, 1980; Otsuka and Yanagisawa, 1987; Otsuka and Yoshioka, 1993) . Activation of NKl-receptors located on pre-or post-synaptic membranes may lead to a modulation of pain transmission in the spinal cord.
